ELEX7860 — Wireless System Design Lab Manual

Lab #2 — Small Scale Fading Measurements

Objectives:

* To characterize a multipath environment by perfoigra series of received power
measurements

* To gain familiarity with programming the CC3200 WIunchpad using the
Energia IDE

In this lab you will observe the effects of smalhke fading by perform a series of
received signal power measurements.

The equipment you will be using for this lab is ©€3200 WiFi Launchpad from Texas
Instrument, operating in the 2.4 to 2.5 GHz unlggzhband. The programming of the
Launchpad will be done using Energia, which is parosource software platform based
on the same one used for Arduino. If you have #gédino before, then the interface
will have a familiar look and feel.

You will program the Launchpad to act as a receividre Received Signal Strength
Indicator (RSSI) in the CC3200 will measure thesreed power, and you will display
the reading using the Energia’s serial monitor oaryPC.

For the WiFi transmitter, consider using your owater, or using the virtual router
software from Lab 1. A third option (if availabls)to borrow a second CC3200
Launchpad, and set that up to broadcast a SSID.

Recall that Rayleigh fading is the case where thezemultiple copies of the transmitted
signal arriving at the receiver, none of whichardnant. Design an experiment which
will allow you to characterize the multipath enviroent, by performing a series of
received signal strength measurements.

After collecting the measurements, plot a histogdditine received signal strength by
using the software of your choice (Matlab is onegiladle option). Comment on your
measurements and results.

C. Siu British Columbia Institute of Technology Page - 1 of 6



ELEX7860 — Wireless System Design Lab Manual

Preparation for thisL ab

1. Sign out a CC3200 Launchpad from the instructoourfuture earnings will be
garnished if you do not return this board.

2. Download and install Energia onto your laptop

http://www.energia.nu/

3. Connect the Launchpad, start Energia, and go thrthueg proper configuration to
make sure that you can program the Launchpad (Appdn.

4. Understand how to use the Energia serial monitcotomunicate with your
Launchpad (Appendix 2).

5. Review the Energia WiFi library, and understand toywrogram the Launchpad to
connect to a WiFi network, as well as retrieving BRSSI reading (Appendix 3).

6. Design the experiment and outline the steps yoltake.

Submit report to D2L dropbox as noted on lab schedule
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Appendix
1. TheEnergiaand CC3200 Setup

Note: the instructions below have been updated for Energia v18, which introduces the
Board Managerfor thefirst timeto install device drivers

Using the CC3200 Launchpad with Energieer e are some jumpersthat need to be
set. In addition, if you are using this for the fitshe, go toT ools — Board — Board
Manager to install the device driver.

Energia CC3200 boards by Energia -
Boards included in this package:
CC3200-LAUNCHXL, RedBearLab CC3200, RedBearLab WiFi Mini, RedBearLab WiFi Micro.

Cnline help
More info

Refer to the following links for details on confiigng the jumper wire:

http://energia.nu/cc3200quide/

http://energia.nu/pin-maps/quide_cc3200launchpad/
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After starting Energia with the Launchpad connedtegour PC, go tol ools — Board
and make sure that the correct board is seledthdn, go tol ools — Serial Port and

check that the correct COM port is selected; dememaager will show which COM port
your Launchpad is connected to.

=g Device Manager
File Action View Help

ez | m HE| "

4 g2 SWO1L3555-02
- M Computer

> - Disk drives

.Ml Display adapters

> i DVD/CD-ROM drives

-':‘;-J Human Interface Devices

> €@ IDE ATA/ATAPI controllers

-ZZ Keyboards

> ﬂ Mice and other pointing devices

b - Monitors

-F Network adapters

. Portable Devices

477 Ports (COM &LLPT)

. .73 CC3200LP Dual Port (COME)
? Communications Port (COMI1)
¢ L0 Intel(R) Active Management Technolegy - SOL (COM3)
b D Processors

> -2 Security Devices

> -&y Sound, video and game controllers
> 4 Storage controllers

- g8 System devices

-~ Universal Serial Bus controllers

A simple test to check that Energia can progranr yaunchpad is the upload the Blink
example, provided ifile — Examples — Basics — Blink.
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2. TheEnergia Serial Monitor

The serial monitor can be started by goind ¢ols — Serial Monitor, or by clicking the
following icon in the Energia front panel.

& sketch_jan12a | Energia 0101E00] |
File Edit Sketch Tools Help

sketch_jan12a

void setup()
{

// put your setup code here, to run once:

Serial Monitor

// put your main code here, to run repeatedly:

LaunchPad v 80MHz) on COM19

The following functions will be useful for commuaiing with the serial monitor:
Serial.begin (baud_rate)
Serial.available ()
Serial.print (“string”)
Serial.println (“string”)

For more details, please referttibp://energia.nu/reference/serial/
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3. WiFi Library

Energia includes a C++ library which allows youytogram the WiFi resources on the
CC3200 Launchpad. A reference for the library fioms can be found at the following
link.

http://energia.nu/reference/wifi/

| have found this documentation to be a startingtpbut it is an incomplete list of what
is available. For those interested in digging @eepou can look directly at the C++
header file located at:

your_path\ener gia-0101E001x\har dwar e\cc3200\libraries\WiFi

To use the library functions, you will need to indé the WiFi header file at the top of
your Energia script:

#include <WiFi.h>

The following functions will be useful for this lab
WiFi.begin (wifi_name, wifi_password)
WiFi.status ()

WiFi.RSSI ()

For this lab, program the CC3200 Launchpad to ddahowing:

» Connect to the specified WiFi network and examitiedassigned IP address

* In aloop, read the received signal power using/MhEi.RSSI function. Add a
delay between each reading (eg. Half a seconddésecond). You may want to
check the status flag between readings using\th&.status function to make
sure that the Launchpad remains connected to tesagoint.
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